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RB is a 21-year-old female who received a new prescription for divalproex for atonic seizures. She is 
not on any medications, but she does have a copper Intrauterine Device (IUD). She has no known 
allergies and no other medical conditions. 


Which of the following is NOT a potential side effect of divalproex? 


Select one: 
Polycystic Ovary Syndrome (PCOS) % 


Dyspareunia Y. 
Alopecia % 


Oligomenorrhea * s 
Rose Wang (ID:113212) this answer is incorrect. Oligomenorrhea is a potential 


adverse effect of valproic acid and divalproex. 


Marks for this submission: 0.0/1.0. 


TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 


To understand the adverse effects associated with valproic acid and divalproex used to treat seizures and 
epilepsy. 


BACKGROUND: 


Dose-related effects including Central Nervous System (CNS) effects (e.g. dizziness, sedation, fatigue, and 
memory and speech disturbances) and gastrointestinal effects (e.g. nausea, stomach upset, vomiting, 
diarrhea), are common with most Anti-Epileptic Drugs (AEDs) and are usually dose-related. These effects are 
more likely to occur when patients are initiated on AED therapy, and when doses of their AEDs are increased. 
While these are not life-threatening, they can still be very distressing for the patient. They tend to resolve on 
their own within a few weeks of starting the AED or modifying the dose. Carbamazepine, lamotrigine, 
primidone, tiagabine, topiramate, and valproic acid have the highest potential of causing CNS and 
gastrointestinal effects. These dose-related effects can usually be addressed by reducing the dose of AED, 
provided that adequate seizure control is still maintained. If the adverse effects are suspected to be related to 
a medication’s peak dose (usually 30-60 minutes after each dose, but may vary based on individual agents’ 
pharmacokinetics), different measures may be taken to reduce the peak dose, such as switching to a 
controlled-release formulation, or by administering the AED more frequently at lower doses. Valproic acid 
and divalproex are derivatives of carboxylic acid that are thought to increase GABA levels in the brain in 
order to decrease neuronal excitability. Valproic acid and divalproex are broad-spectrum antiepileptic drugs 
that may be used to treat focal seizures, generalized tonic-clonic seizures, tonic and atonic seizures, absence 
seizures, and myoclonic seizures, Adverse effects associated with valproic acid and divalproex include nausea, 
vomiting, tremor, weight gain, thrombocytopenia, and sedation. Valproic acid and divalproex have also been 
associated with alopecia, hepatic toxicity, and rare cases of polycystic ovary syndrome. Valproic acid and 
divalproex are teratogenic, and should be avoided in women of childbearing potential whenever possible. 
Valproic acid and divalproex are minor substrates of the CYP2A6, CYP2B6, CYP2C19, CYP2C9, and CYP2E1 
isozymes. Certain AEDs have been associated with weight gain, including carbamazepine, valproic acid, 
perampanel, gabapentin and vigabatrin. This may be distressing for some patients. Conversely, ethosuximide 
and topiramate have been associated with weight loss. Women of Child-Bearing Age Valproic acid has been 
associated with metabolic changes such as hyperandrogenism (which can manifest as hirsutism, central 
obesity, and alopecia), oligomenorthea, polycystic ovary syndrome, and lower fertility. It is also associated 
with adverse pregnancy outcomes (see Preconception), Thus, it is not recommended for use in women of 
child-bearing age. Contraception Enzyme-inducing AEDs increase the metabolism of estrogen and 
progesterone, thus increasing the risk of contraceptive failure of combined oral contraceptives (COC), 
progestin-only pills, contraceptives patches, and vaginal rings. Enzyme-inducing AEDs are therefore not 
preferred in patients who take hormonal contraceptives. Individuals who take COCs along with an enzyme- 
inducing AED should have a daily estrogen dose of at least 50 mcg. As there are no COCs formulated with > 
35 mcg estrogen per dose available in Canada, some experts suggest taking 2 COCs that have the same 
progestin component in order to achieve a total daily estrogen dose of at least 50 mcg. These patients 
should be advised of the reduced efficacy of COCs, and barrier contraceptive methods should be 
recommended to decrease the risk of unwanted pregnancies. intrauterine devices (both hormonal and 
nonhormonal) and the depot progesterone injection are unlikely to be affected by enzyme-inducing AEDs. 
However, it should be noted that depot progesterone has been associated with reduced bone mineral 
density, an association that is also shared among the enzyme-inducing AEDs. Thus, caution should be 
exercised when using these concomitantly. Serum lamotrigine levels can be reduced by the use of oral 
contraceptives, These levels should be monitored and dose increases may need to be implemented to 
maintain adequate seizure control. Preconception It is currently not clear whether pregnancy can reduce or 
exacerbate seizures, however the use of some AEDs can cause adverse effects to the fetus, Prior to 
conception, women should have their AED regimen adjusted to minimize teratogenic risk. Valproic acid has 
been associated with increased congenital malformations and reduced IQ of children whose mothers took 
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valproic acid during pregnancy. Thus, it should be avoided, particularly in the first trimester. Topiramate 
should be used with caution in pregnancy due to its association with cleft palate and other congenital 
malformations. Higher AED doses and combination therapy place an individual's pregnancy at higher risk for 
adverse outcomes. If possible, patients on combination therapy should be withdrawn from the AED with the 
lowest effect on seizure frequency and be maintained on the lowest effective dose of their AEDs. It is also 
common for women of child-bearing age on any AED to be supplemented with folic acid 0.4-4 mg daily to 
prevent neural tube defects in the fetus. Doses of 4 mg daily are recommended to those with a history of 
neural tube defects or taking valproic acid. Folate should be started 3 months before pregnancy at a 
minimum and continued until at least 12 weeks’ gestational age. Pregnancy The pharmacokinetic changes 
that result from pregnancy can alter the serum levels of many AEDs, including levetiracetam, topiramate, 
phenytoin, oxcarbazepine, and carbamazepine. Alterations in most of these AED concentrations do not 
usually adversely affect the pregnancy or lead to loss of seizure freedom, thus dose adjustments are only 
recommended when a loss of seizure freedom is observed. However, lamotrigine levels can decrease by at 
least 40%, which may lead to the loss of seizure freedom in the majority of pregnant patients. Thus, levels will 
need to be increased by approximately two times or more during pregnancy. AEDs that cause enzyme 
induction may increase the breakdown of vitamin K in the fetus, increasing the risk of hemorrhage and 
bleeding. Parenteral vitamin K is often given to these babies at birth to reduce this risk. Breastfeeding Most 
AEDs are transferred through breast milk to the baby, however, the exact clinical significance of this is 
uncertain, In addition, breastfeeding provides many long-term benefits to the child. Furthermore, during 
pregnancy AEDs are transferred to the baby through the placenta. Thus, some believe that complete 
cessation of breastfeeding can cause immediate AED withdrawal in the infant, while implementation 
breastfeeding can cause a more gradual tapering effect. As a result, it is generally believed that the benefits 
of breastfeeding the child outweigh the risks of AED exposure (including for valproic acid). Thus, 
breastfeeding should not be discouraged. Patients should monitor for increased signs of sedation in their 
child, particularly with barbiturates (phenobarbital, and primidone), clobazam, lamotrigine, ethosuximide, 
gabapentin, and topiramate which may have a higher penetration in breast milk. 


RATIONALE: 
Correct Answer: 


* Dyspareunia - Dyspareunia has not been associated with valproic acid and divalproex. 


Incorrect Answers: 


* Polycystic Ovary Syndrome (PCOS) - Polycystic Ovary Syndrome (PCOS) has been associated with 
valproic acid and divalproex. 
Alopecia< 


The correct answer is: Dyspareunia 


All of the following scenarios include factors that would favour the successful discontinuation of an Anti- 
Epileptic Drug (AED) EXCEPT: 


Select one: 


A patient who has been seizure-free for at least 2 - 4 years ® 


A patient who achieved  % 
complete seizure control 
within 1 year of therapy 


Rose Wang (ID:113212) this answer is incorrect. Achieving 
complete seizure control within 1 year of therapy is a factor that 
would favour the successful discontinuation of AEDs. 


A patient whose onset of seizures is between the ages of 35 -65¥ 


A patient with a normal neurological exam and electroencephalogram (EEG) at the time of AED 
withdrawal 


Marks for this submission: 0.0/1.0. 


TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 


To understand when to discontinue Anti-Epileptic Drugs (AED) in the management of seizures and epilepsy. 


BACKGROUND: 


Epilepsy is a neurological disorder in which patients are prone to recurrent, unprovoked seizures of varying 
presentations and severity. Epilepsy is associated with various consequences including developmental delays, 
Cognitive impairment, and an increased risk in mortality. Patients with epilepsy often have difficulties with 
independent living, and live a limited lifestyle (e.g. restricted driving) due to the condition’s unpredictable 
nature. As a result, patients may suffer from comorbid depression and anxiety as well. 

Seizures are thought to result from a network of abnormally excitable neurons firing in synchronization. 
Hyperexcitability has been linked to the increased disposition of neurons to depolarize and propagate action 
potentials, This depolarization is significantly influenced by potassium, calcium, sodium, and chloride 
channels in the neuronal membrane. Many antiepileptic agents target these channels, reducing sodium influx 
or increasing chloride influx to hyperpolarize the neuron and prevent firing. Other potential mechanisms of 
epilepsy have been proposed, such as the upregulation of Synaptic Vesicle protein 2A (SV2A), a target of the 
newer generation of antiepileptics. However, these mechanisms are not completely understood and are 
beyond the scope of this background. 

The diagnosis of epilepsy is made by considering the patient's symptoms, clinical history, comorbidities, risk 
factors, and potential etiology, Patients are diagnosed with epilepsy if they fulfill any of the following three 
criteria: 


4. A history of 2 unprovoked seizures over 24 hours apart 
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2. A history of 1 unprovoked seizure, and a > 60% chance of having another seizure in the next 10 years 


3. A history of 1 unprovoked seizure, and a clearcut epilepsy syndrome demonstrated by 
electroencephalogram (EEG) abnormalities. 


Seizures vary in their symptoms, severity, consequences, and their area of origin. For simplicity, they are 
classified based on 3 criteria: the area of the brain they originate from, the patient's level of awareness during 
the seizure, and other clinical features. 

In patients who have achieved seizure freedom for 2-4 years, Anti-Epileptic Drug (AED) withdrawal may be 
considered. AED withdrawal is associated with the recurrence of seizures, and thus a discussion with the 
patient about the risks and benefits of discontinuing versus staying on therapy is paramount, The risk of 
recurrence is higher with adults than children since childhood epilepsy syndromes have high rates of 
spontaneous remission. Important factors to consider for adult patients include driving, employment, and the 
risks of long-term treatment. Abnormal EEG at the time of withdrawal may indicate increased risk of 
recurrence, however, it does not need to be routinely screened for. AED withdrawal should be done slowly 
over the course of 2-3 months at a minimum. Longer withdrawal schedules of at least 6 months should be 
done for benzodiazepines and barbiturates. 


RATIONALE: 
Correct Answer: 


* A patient whose onset of seizures is between the ages of 35 - 65 - An onset of seizures between 2 - 
35 years old is a factor that would favour the successful discontinuation of AEDs. 


Incorrect Answers: 


© A patient who has been seizure-free for at least 2 - 4 years - Being seizure-free for at least 2 - 4 years 
is a factor that would favour the successful discontinuation of AEDs. 


A patient who achieved complete seizure control within 1 year of therapy - Achieving complete 
seizure control within 1 year of therapy is a factor that would favour the successful discontinuation of 
AEDs. 


A patient with a normal neurological exam and electroencephalogram (EEG) at the time of AED 
withdrawal - A normal neurological exam and electroencephalogram (EEG) at the time of AED 
withdrawal are factors that would favour the successful discontinuation of AEDs. 


TAKEAWAY/KEY POINTS: 


AEDs are typically lifelong but factors that would favour successful discontinuation are being seizure-free for 
2-4 years, achieving complete seizure control within 1 year, having an onset of seizures between the ages of 
2 - 35, and a normal neurological exam and EEG. 


REFERENCES: 


[1] Moeller JJ, Sadler RM. Seizures and Epilepsy. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Nguyen W, Baca CB, Chen JJ, Rogers SJ. Epilepsy. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, 
Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e. New York NY: McGraw-Hill 


[B] Karceski S. Initial treatment of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. Waltham, MA: 
UpToDate. 


[4] Schachter SC. Evaluation and management of the first seizure in adults. In: Garcia P, Dashe JF, eds. 
UpToDate. Waltham, MA.: UpToDate. 


[5] Schachter SC. Overview of the management of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. 
Waltham, MA.: UpToDate. 


[6] Glauser T, Shinnar S, Gloss D et al. Evidence-based guideline: treatment of convulsive status epilepticus in 
children and adults: report of the Guideline Committee of the American Epilepsy Society. Epilepsy Curr 
2016;16(1):48-61 


The correct answer is: A patient whose onset of seizures is between the ages of 35 - 65 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


CB is a 54-year-old male who was just diagnosed with epilepsy, as he has experienced several focal seizures 
with impairment of awareness (formerly referred to as complex partial seizures). The healthcare team will 
discuss the use of pharmacologic therapy for CB, however, non-pharmacologic counselling is required as 
well. His patient profile is below. 


Medical history: 

+ Hypertension (well-controlled) x 6 years 
Medications: 

+ Ramipril 10 mg / Hydrochlorothiazide 25 mg PO once daily x 6 years 
Social: 


* Drinks alcohol with dinner and socially ~10 drinks per week 
* Non-smoker (tobacco) 

* Smokes recreational cannabis ~2 x/week 

* Occupation: truck driver 


Which of the following non-pharmacologic discussion points is LEAST relevant for CB's new diagnosis? 


Select one: 
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CB's driving status will need to be assessed, and driving restrictions may be necessary % 


CB is recommended to keep alcohol consumption to a minimum X 


If CB would like to continue consuming cannabis, consider switching from smoked to edible x 
formulations 

CB should 

implement 150 Rose Wang (ID:113212) this answer is correct. Although vigorous exercise 
rane viccrsue is generally recommended for the maintenance of good health, it has not 
SRS E been associated with better outcomes for managing seizures and epilepsy. 


Maris for this submission: 1.0/1.0. 


TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 
To understand the non-pharmacological strategies and education points for managing seizures and epilepsy. 


BACKGROUND: 


There are different classifications of epilepsy types and syndromes based on the patient's symptoms and the 
area of the brain affected. Lifestyle modifications include implementation of the ketogenic diet and 
maintenance of healthy sleeping habits. The ketogenic diet is a diet that is high in fat, low in carbohydrates, 
and low in proteins. Additionally, fluid intake is controlled, and vitamins are supplemented due to the 
restrictive nature of the diet. The ketogenic diet requires strict compliance, and may be poorly tolerated in 
the long term, due to complications such as kidney stones, increased risk of bone fractures, and impaired 
growth in children. Vagal nerve stimulation involves the implantation of a medical device (usually in the 
upper chest) that creates electrical impulses in order to stimulate the vagus nerve. Vagal nerve stimulation 
may yield improvements in mood and behaviour, independent of its benefit on seizure frequency. While 
vagal nerve stimulation may reduce both seizure frequency and medication burden, it is unlikely to lead to 
complete freedom from seizures. Surgery may be considered in patients with refractory partial seizures that 
are resistant to multiple anti-epileptic drugs, and is beneficial in patients with seizures that stem from the 
temporal lobe. Surgery is associated with adverse effects such as impaired memory and learning. Patients 
may need to continue their anti-epileptic drugs for some time after surgery, and an eventual dosage 
reduction may be achievable. Meditation, acupuncture and yoga have more limited evidence in epilepsy 
control. 


RATIONALE: 
Correct Answer: 
* CB should implement 150 minutes of vigorous exercise per week - Although vigorous exercise is 
generally recommended for the maintenance of good health, it has not been associated with better 


outcomes for managing seizures and epilepsy. 


Incorrect Answers: 


* CB's driving status will need to be assessed, and driving restrictions may be necessary - 
Discussing driving restrictions is an important factor in patients with seizure disorders. 


* CB is recommended to keep alcohol consumption to a minimum - Minimizing pro-convulsants 
(eq. alcohol, stimulants) is a non-pharmacological strategy to manage seizures. 


+ If CB would like to continue consuming cannal consider switching from smoked to edible 
formulations - Smoking is not recommended in patients with seizures that impair awareness due to 
the risk of burns. 


TAKEAWAY/KEY POINTS: 


Various non-pharmacological strategies and education points are thought to be beneficial in the 
management of seizures and epilepsy. Lifestyle modifications such as implementing the ketogenic diet, 
minimizing the use of pro-convulsants (e.g. alcohol, cocaine, amphetamines) and maintenance of healthy 
sleeping habits may be recommended in individuals with epilepsy. Additionally, patients with epileosy are 
counselled to exercise caution with potentially dangerous activities such as driving and smoking. 


REFERENCES: 


[1] Moeller JJ, Sadler RM. Seizures and Epilepsy. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. [2] Nguyen WV, Baca CB, Chen JJ, Rogers SJ. Epilepsy. In: 
DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic 
Approach, 10e. New York, NY: McGraw-Hill [3] Karceski S. Initial treatment of epilepsy in adults. In: Garcia P, 
Dashe JF, eds. UpToDate. Waltham, MA: UpToDate. [4] Schachter SC. Evaluation and management of the first 
seizure in adults. In: Garcia P, Dashe JF, eds. UpToDate, Waltham, MA.: UpToDate. [5] Schachter SC. Overview 
of the management of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. Waltham, MA: UpToDate. [6] 
Glauser T, Shinar S, Gloss D et al. Evidence-based guideline: treatment of convulsive status epilepticus in 
children and adults: report of the Guideline Committee of the American Epilepsy Society. Epilepsy Curr 
2016;16(1):48-61 


The correct answer is: CB should implement 150 minutes of vigorous exercise per week 


Which of the following Anti-Epileptic Drugs (AEDs) is a first-line treatment option that would you 
recommend for CB? 


Select one: 


Oxcarbazepine v. 
g Rose Wane (ID:113212) this answer is correct. Oxcarbazevine is a first-line 
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treatment option for focal seizures. 


Phenobarbital% 
Phenytoin * 
Topiramate % 


Marks for this submission: 1.0/1.0. 


TOPIC: Seizures and epilepsy 


LEARNING OBJECTIVE: 


To understand the use of pharmacological agents used to treat seizures and epilepsy, 


BACKGROUND: 


There are different classifications of epilepsy types and syndromes based on the patient's symptoms and the 
area of the brain affected. In choosing between first-line options, the aforementioned general considerations, 
adverse effects, and drug interactions must be taken into account, in addition to considerations that deal 
with special populations. For the treatment of Focal Seizures: First-line monotherapy options include 
Carbamazepine, Lamotrigine, Levetiracetam, Lacosamide, Oxcarbazepine, and Valproic Acid/Divalproex (VPA) 
(avoid in women and girls of childbearing potential). Alternative or adjunctive therapy options include 
Brivaracetam, Clobazam, Eslicarbazepine, Gabapentin, Perampanel, Phenobarbital, Phenytoin, Primidone, 
Topiramate, and Vigabatrin. 


RATIONALE: 
Correct Answer: 


e Oxcarbazepine - Oxcarbazepine is a first-line treatment option for focal seizures. 


Incorrect Answers: 
+ Phenobarbital - Phenobarbital is an alternative or adjunctive therapy for focal seizures. 
* Phenytoin - Phenytoin is an alternative or adjunctive therapy for focal seizures. 


* Topiramate - Topiramate is an alternative or adjunctive therapy for focal seizures. 


TAKEAWAY/KEY POINTS: 


First-line monotherapy options for focal seizures include carbamazepine, lamotrigine, lacosamide, 
levetiracetam, oxcarbazepine, and valproic acid/divalproex. Some alternative or adjunctive therapy options 
include brivaracetam, clobazam, eslicarbazepine, gabapentin, perampanel, phenobarbital, phenytoin, 
primidone, topiramate, and vigabatrin. 


REFERENCES: 


[1] Moeller JJ, Sadler RM. Seizures and Epilepsy. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. [2] Nguyen VV, Baca CB, Chen JJ, Rogers SJ. Epilepsy. In: 
DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic 
Approach, 10e. New York, NY: McGraw-Hill [3] Karceski S. Initial treatment of epilepsy in adults. In: Garcia P, 
Dashe JF, eds. UpToDate. Waltham, MA: UpToDate. [4] Schachter SC. Evaluation and management of the first 
seizure in adults. In: Garcia P, Dashe JF, eds. UpToDate, Waltham, MA.: UpToDate. [5] Schachter SC. Overview 
of the management of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. Waltham, MA.: UpToDate. [6] 
Glauser T, Shinar S, Gloss D et al. Evidence-based guideline: treatment of convulsive status epilepticus in 
children and adults: report of the Guideline Committee of the American Epilepsy Society. Epilepsy Curr 
2016;16(1):48-61 


The correct answer is: Oxcarbazepine 


Which of the following is NOT a side effect of phenytoin? 


Select one: 
Increased x 


body hair Rose Wang (ID:113212) this answer is incorrect. Increased body hair is a known 
side effect of phenytoin 


Slurred speech * 
Hearing loss Y 


Impaired balance * 


Marks for this submission: 0.0/1.0. 


TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 


To understand the adverse effects associated with pharmacological agents used to treat seizures and 
epilepsy. 


BACKGROUND: 


Question 6 
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Phenytoin is a hydantoin derivative used to treat focal seizures, and should be avoided in individuals with 
absence or myoclonic seizures, Phenytoin induces sodium efflux in the neurons, which extends the neuron's 
refractory period in between action potentials, and decreases excessive neuronal stimulation. Adverse effects 
of phenytoin include CNS effects (e.g, confusion, slurred speech, impaired balance/coordination), gingival 
hyperplasia (overgrowth of the gums), increased body hair, and rash. Phenytoin is a major substrate of the 
CYP2C19 and CYP2C9 isozymes, and a minor substrate of the CYP3A4 isozyme. Phenytoin is a weak inducer 
of the CYP1A2, CYP2B6 isozymes, and a strong inducer of the CYP3A4 isozyme. 


RATIONALE: 
Correct Answer: 


© Hearing loss - This is not a known side effect of phenytoin. 


Incorrect Answers: 
* Increased body hair - Increased body hair is a known side effect of phenytoin. 
© Slurred speech - Slurred speech is a known side effect of phenytoin. 


e Impaired balance - Impaired balance and coordination is a known side effect of phenytoin. 


TAKEAWAY/KEY POINTS: 


Adverse effects of phenytoin include CNS effects (e.g. confusion, slurred speech, impaired 
balance/coardination), gingival hyperplasia (overgrowth of the gums), increased body hair, and rash. 


REFERENCE: 


[1] Moeller JJ, Sadler RM. Seizures and Epilepsy. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Nguyen VV, Baca CB, Chen J, Rogers SJ. Epilepsy. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, 
Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e. New York. NY: McGraw-Hill 

[B] Karceski S. Initial treatment of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. Waltham, MA: 
UpToDate. 

[4] Schachter SC. Evaluation and management of the first seizure in adults. In: Garcia P, Dashe JF, eds. 
UpToDate. Waltham, MA.: UpToDate. 

[5] Schachter SC. Overview of the management of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. 
Waltham, MA.: UpToDate. 

[6] Glauser T, Shinar S, Gloss D et al. Evidence-based guideline: treatment of convulsive status epilepticus in 
children and adults: report of the Guideline Committee of the American Epilepsy Society. Epilepsy Curr 
2016;16(1):48-61 


The correct answer is: Hearing loss 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


MS is a 12-year-old male who was diagnosed with epilepsy involving myoclonic seizures at age 5. He tried 
lamotrigine with limited success and was then switched to levetiracetam, on which he has been well- 
managed until recently. Since beginning puberty, he has been experiencing a resurgence of seizures. The 
healthcare team is discussing a trial of a different Anti-Epileptic Drug (AED) for MS. 


What agent would you recommend for MS? 


Select one: 


Phenytoin ® 
Carbamazepine% 
Vigabatrin * 
Valproic: ¥ 


acid Rose Wang (ID:113212) this answer is correct. Valproic acid is a first-line option for 
myoclonic seizures. 


Marks for this submission: 1.0/1.0. 


TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 


To understand the use of pharmacological agents used to treat seizures and epilepsy. 


BACKGROUND: 


There are different classifications of epilepsy types and syndromes based on the patient's symptoms and the 
area of the brain affected. An epilepsy syndrome is a group of clinical features that often present together; 
these features include symptoms, seizure types, EEG presentation, imaging, age of onset, and existing 
comorbidities. The identification of epilepsy syndromes can help guide a patient's treatment, as certain 
medications may be more beneficial in a given epilepsy syndrome, as well as determine a patient's prognosis. 
Most AEDs should be started at low doses and titrated up gradually to minimize adverse effects. 
Monotherapy is preferred to limit adverse effects and increase compliance, as poor compliance is a major risk 
factor for treatment failure. If treatment failure occurs due to recurring seizures or poor tolerability due to 
adverse effects, compliance should first be evaluated. If compliance issues have been ruled out, the patient 
should be started on a second AED and titrated up slowly as tolerated. Once a therapeutic dose is 
established with the new AFD. the nreviaus AFD should he slowly tanered off ta establish the efficacy of the 
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new agent. In cases where adding the second AED is not helpful, taper off either of the AEDs - evaluating 
efficacy and tolerance- before initiation of a new AED. Combination therapy (use of two AEDs concurrently) is 
indicated in epilepsy that is resistant to multiple attempts of monotherapy treatment. In some cases, 
combinations of AEDs at lower doses may provide adequate control of a patient's seizures and fewer side 
effects than high doses of a single AED. It is generally preferred to combine two AEDs with differing 
mechanisms of action to maximize therapeutic effect and limit adverse effects. Combination therapy with 
AEDs is beyond the scope of this background. Selection of an AED should take into account the patient's 
seizure type and the agent's evidence in that seizure type. Most of the first-line options for each seizure type 
have similar evidence for efficacy. Thus, patient specific factors such as age and gender, as well as specific 
AED factors including potential side effects, potential drug interactions, and convenience of administration 
are important in determining therapy. 


RATIONALE: 
Correct Answer: 


* Valproic acid - Valproic acid is a first-line option for myoclonic seizures. 


Incorrect Answers: 


+ Phenytoin - Phenytoin should be avoided in patients with myoclonic seizures since it can exacerbate 
this type of seizure, 


* Carbamazepine - Carbamazepine should be avoided in patients with myoclonic seizures since it can 
exacerbate this type of seizure. 


* Vigabatrin - Vigabatrin should be avoided in patients with myoclonic seizures since it can exacerbate 
this type of seizure, 


TAKEAWAY/KEY POINTS: 


First-line treatment options for myoclonic seizures include valproic acid (most effective but should be 
avoided in women and girls of childbearing potential) and levetiracetam. Carbamazepine, gabapentin, 
oxcarbazepine, phenytoin, and vigabatrin should be avoided in patients with myoclonic seizures because it 
can exacerbate this type of seizure. 
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The correct answer is: Valproic acid 


After discussions with the healthcare team and MS's family, MS received a prescription for topiramate 
with the following instructions: 


Topiramate 25 mg PO BID x 1 week, then increase by 50 mg/day in two divided doses at 1-week 
intervals for the first four weeks. 

If a higher dose is needed. increase by 100 mg/day in two divided doses at 1-week intervals for 
weeks 5-6. 

+ Target dose 200-400 mg/day in two divided doses. 

* As the dose increases, assess tolerability. 


All of the following are side effects of topiramate that MS may experience during this titration EXCEPT: 


Select one: 
Hyperthermia X% 
Nephrolithiasis X 
Sedation % 


Weight. ¥ 


on Rose Wang (ID:113212) this answer is correct. Weight loss is a potential side effect of 


topiramate. 


Marks for this submission: 1.0/1.0. 


TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 
To understand the use of pharmacological agents used to treat seizures and epilepsy, 


BACKGROUND: 


Certain AEDs have been associated with weight gain, including carbamazepine, valproic acid, perampanel, 
gabapentin and vigabatrin. This may be distressing for some patients. Conversely, ethosuximide and 
topiramate have been associated with weight loss. 

Topiramate is used to manage focal seizures, generalized tonic-clonic seizures, tonic and atonic seizures and 
myoclonic seizures. It is thought to exert its anti-seizure effects through the blockade of sodium channels, 
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and enhancement ot GABA activity. lopiramate may cause weight loss, and sedation. Serious adverse ettects 
include cognitive impairment, metabolic acidosis, kidney stones, hyperthermia, paresthesias, and acute angle 
glaucoma. Topiramate should be titrated slowly in order to improve tolerability. 


RATIONALE: 
Correct Answer: 


* Weight gain - Weight loss is a potential side effect of topiramate. 


Incorrect Answers: 
e Hyperthermia - Hyperthermia is a potential side effect of topiramate. 
* Nephrolithiasis - Neohrolithiasis or kidney stones is a potential side effect of topiramate. 


* Sedation - Sedation is a potential side effect of topiramate. 


TAKEAWAY/KEY POINTS: 


Topiramate may cause weight loss, sedation, cognitive impairment, metabolic acidosis, kidney stones, 
hyperthermia, paresthesias, and acute angle glaucoma, 
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The correct answer is: Weight gain 


Two months have passed since starting topiramate, and MS is now taking a maximally tolerated dose 
of topiramate; however, this has not achieved adequate seizure control. Compliance issues have been 
ruled out. 


What is the best recommendation for MS? 


Select one: 
Add adjunctive clobazam ¥ 
Increase the dose of topiramate X 
Switch to x 


lacosamide Rose Wang (ID: 113212) this answer is incorrect. Lacosamide is not used for 
myoclonic seizures. 


Continue on the current dose of topiramate for 4 more weeks % 


Marks for this submission: 0.0/1.0. 


TOPIC: Seizures and epilepsy 


LEARNING OBJECTIVE: 
To understand the management of treatment-resistant epilepsy. 


BACKGROUND: 


Most antiepileptic drugs (AEDs) should be started at low doses and titrated up gradually to minimize adverse 
effects. Monotherapy is preferred to limit adverse effects and increase compliance, as poor compliance is a 
major risk factor for treatment failure. If treatment failure occurs due to recurring seizures or poor tolerability 
due to adverse effects, compliance should first be evaluated. If compliance issues have been ruled out, the 
patient should be started on a second AED and titrated up slowly as tolerated. Once a therapeutic dose is 
established with the new AED, the previous AED should be slowly tapered off to establish the efficacy of the 
new agent. In cases where adding the second AED is not helpful, taper off either of the AEDs - evaluating 
efficacy and tolerance- before initiation of a new AED. Combination therapy (use of two AEDs concurrently) is 
indicated in epilepsy that is resistant to multiple attempts of monotherapy treatment. In some cases, 
combinations of AEDs at lower doses may provide adequate control of a patient's seizures and fewer side 
effects than high doses of a single AED. It is generally preferred to combine two AEDs with differing 
mechanisms of action to maximize therapeutic effect and limit adverse effects. Combination therapy with 
AEDs is beyond the scope of this background, Selection of an AED should take into account the patient's 
seizure type and the agent's evidence in that seizure type. Most of the first-line options for each seizure type 
have similar evidence for efficacy. Thus, patient-specific factors such as age and gender, as well as specific 
AED factors including potential side effects, potential drug interactions, and convenience of administration 
are important in determining therapy. For the treatment of myoclonic seizures: First-line monotherapy 
include VPA (most effective but avoid in women and girls of childbearing potential) and Levetiracetam. 
Alternative or adjunctive therapy include Clobazam and Topiramate. Therapies to avoid (can exacerbate 
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myoclonic seizures) include Carbamazepine, Gabapentin, Oxcarbazepine, Phenytoin, and Vigabatrin. 


RATIONALE: 
Correct Answer: 


* Add adjunctive clobazam - Combination therapy (use of two AEDs concurrently) is indicated in 
epilepsy that is resistant to multiple attempts of monotherapy treatment. 


Incorrect Answers: 


© Increase the dose of topiramate - Increasing the dose of topiramate beyond the maximally tolerated 
dose is unlikely to provide added benefit and may increase the incidence of adverse effects. 


e Switch to lacosamide - Lacosamide is not used for myoclonic seizures. 


* Continue on the current dose of topiramate for 4 more weeks - Continuing on the current dose of 
topiramate is unlikely to provide added benefit since a trial of 6 weeks has already been trialled. 


TAKEAWAY/KEY POINTS: 


Combination therapy (use of two AEDs concurrently) is indicated in epilepsy that is resistant to multiple 
attempts of monotherapy treatment. Options for monotherapy and adjunctive therapy in myoclonic seizures 
include valproic acid, levetiracetam, topiramate, and clobazam. 
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The correct answer is: Add adjunctive clobazam 


Which of the following treatment options is NOT used in Status Epilepticus (SE)? 


Select one: 
Phenytoin % 
Lorazepam X 
Midazolam * 


Rufinamide Y 3 
Rose Wang (ID:113212) this answer is correct. Rufinamide is not a treatment option 


for SE because it may cause SE in some patients. 


Maris for this submission: 1.0/1.0. 


TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 


To understand the side effects associated with pharmacological agents used to treat status epilepticus. 


BACKGROUND: 


Status Epilepticus (SE) was defined as a seizure lasting >30 minutes. However, a more reasonable definition is 
that SE consists of recurrent generalized tonic-clonic seizures that last more than 5 minutes. It can also refer 
to the presence of seizure episodes that occur close together where the patient does not fully recover 
between episodes. Tonic-clonic seizures usually last under 2 minutes. Episodes of Se require immediate 
treatment. Any seizure lasting longer than 5 minutes should be treated immediately. Treatments indicated 
change based on the time since symptom onset and include supportive care, thiamine, dextrose, IV 
lorazepam (alternatively: IM midazolam or rectal diazepam) IV phenytoin, IV midazolam, or IV propofol. 


RATIONALE: 
Correct Answer: 

* Rufinamide - Rufinamide is not a treatment option for SE because it may cause SE in some patients. 
Incorrect Answers: 

© Phenytoin - Phenytoin is a treatment option for SE. 

* Lorazepam - Lorazepam is a treatment option for SE. 


* Midazolam - Midazolam is a treatment option for SE. 


TAKEAWAY/KEY POINTS: 
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Incorrect 


Treatments indicated for SE change based on the time since symptom onset and include supportive care, 
thiamine, dextrose, IV lorazepam (alternatively: IM midazolam or rectal diazepam) IV phenytoin, IV 
midazolam, or IV propofol. 
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The correct answer is: Rufinamide 


Which of the following Anti-Epileptic Drugs (AEDs) should NOT be used in patients with chronic liver 
disease? 


Select one: 


Levetiracetam * 
Rose Wang (ID:113212) this answer is incorrect. Levetiracetam does not undergo 


significant hepatic metabolism and is a safer option in patients with chronic liver 
disease. 


Gabapentin % 


Valproic acid Y 
Vigabatrin X 


Marks for this submission: 0.0/1.0. 


TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 
To understand the safety of pharmacological agents used to treat seizures and epilepsy. 


BACKGROUND: 


There are different classifications of epilepsy types and syndromes based on the patient's symptoms and the 
area of the brain affected. Selection of an AED should take into account the patient's seizure type and the 
agent's evidence in that seizure type. Most of the first-line options for each seizure type have similar 
evidence for efficacy. Thus, patient specific factors such as age and gender, as well as specific AED factors 
including potential side effects, potential drug interactions, and convenience of administration are important 
in determining therapy. Most AEDs have the potential to cause elevated liver enzymes and hepatic injury and 
a reduction in blood counts. For example, carbamazepine can cause neutropenia and valproic acid can cause 
thrombocytopenia. Patients should be monitored appropriately. Provided the changes are modest, patients 
can remain on these therapies. White blood cell count and liver enzyme testing may be warranted in patients 
who have a sudden illness (presenting with lethargy, vomiting, or fever). Valproic acid and divalproex are not 
recommended in patients with hepatic disease and they are contraindicated in severe disease. Additionally, 
phenobarbital and carbamazepine should be used with caution and in reduced doses in patients with liver 
disease, and phenytoin dose adjustments may also be needed in these patients. 


RATIONALE: 
Correct Answer: 


+ Valproic acid - Certain AEDs, such as valproic acid, are associated with hepatotoxicity and should be 
avoided in patients with comorbid liver disease. 


Incorrect Answers: 


Levetiracetam - Levetiracetam does not undergo significant hepatic metabolism and is a safer option 
in patients with chronic liver disease. 


Gabapentin - Gabapentin does not undergo significant hepatic metabolism and is a safer option in 
patients with chronic liver disease. 


Vigabatrin - Vigabatrin does not undergo significant hepatic metabolism and is a safer option in 
patients with chronic liver disease. 


TAKEAWAY/KEY POINTS: 


Certain AEDs, such as valproic acid, are associated with hepatotoxicity and should be avoided in patients with 
comorbid liver disease. Phenytoin and carbamazepine are also associated with hepatotoxicity to a lesser 
extent. Caution and dose adjustment may be required for a number of other AEDs as many of them are 
metabolized fully or partially in the liver. 
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The correct answer is: Valproic acid 
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